Defects in apoptotic signal transduction in cisplatin-resistant non-small cell lung cancer cells.
Non-small cell lung cancer (NSCLC) often shows intrinsic multidrug resistance, which is one of the most serious problems in cisplatin-based adjuvant chemotherapy. Anticancer drugs exert at least part of their cytotoxic effect by triggering apoptosis. In order to understand the molecular alterations leading to heterogeneous cisplatin sensitivity and apoptosis inducibility in NSCLC cells, we analyzed various apoptotic pathways, including the activation of caspase-8, -9 and -3, the release of cytochrome c from mitochondria and the expression levels of pro- and anti-apoptotic proteins such as Bax, Bad, Bcl-2, Bcl-xL, Fas and p53 using heterogeneously apoptosis-sensitive cells (Ma-10, Ma-31 and Ma-46). Cisplatin treatment induced the activation of caspase-8, -9 and -3 and the release of cytochrome c in apoptosis-sensitive Ma-46. The expression of Bcl-xL was the highest and p53 was not expressed in apoptosis-resistant Ma-31, and Fas was not expressed in Ma-46. These expression levels were not correlated with the apoptosis inducibility of the three cell lines. These results suggest that blockage of the apoptotic signal from mitochondria is responsible for apoptosis resistance in NSCLC cell lines. Our findings also indicate that anti-apoptotic Bcl-xL and pro-apoptotic p53 are necessary but not sufficient for resistance to cisplatin-induced apoptosis in NSCLC cells.